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OVERVIEW

- The BaBar Experiment

- Rare B Decays
- B - leptons

- Rare Bottomonium Decays
+ Y - invisible
« Y - leptons (+ v)

- Rare Tau Decays

e T = V/
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The BaBar Experiment
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BaBar is a large acceptance experiment with excellent
particle reconstruction and identification capability
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Silicon Vertex
Tracker
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DATASET
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Rare B Decays
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THEORETICAL
MOTIVATION
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Predictions

Can enhance or
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- Background Simulation
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Rare Bottomonium Decays
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MOTIVATION

Phys.Rev.D76:057705,2007

- Low-mass dark matter 1078 o B
. what if dark matter is not just [
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one particle, but a whole 2k =
spectrum? T i

. @ 1075 | -

- Low-mass Higgs (A°) SO S
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. Possible in NMSSM without R 08 L B -

contradicting previous : - 1Y "
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. Lepton flavor violation Higgs non-singlet

fraction
. Allowed in sUSY

m,, < 2rnT
2mT <m,, < 7.5 GeV
7.5<m,, <88 GeV

8.8 < m, < 9.2 GeV
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Y(S) - INVISIBLE
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Leading limitations on
sensitivity:

- significant non-peaking
background (reject using data-
based multi-variate approach)

. peaking background from
unreconstructed Y-/l decays
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LEPTON FLAVOR
VIOLATION
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Rare Tau Decays
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B 50% signal efficiency region

T + — Y K + 90% signal efficiency region
o signal region
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Conclusions
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OUITLOOK

- LHC Era

. indirect constraints from flavor factories point
to the need for direct searches at the highest
energies that can be probed at hadron colliders

. Super flavor factories

. needed to make definitive measurements (leptonic
B decays)

. needed to cut into/through model prediction
spaces for new physics
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BACKUP SLIDES
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Search inclusively for a high-
momentum lepton.
Reject background using;:
- “event shape” techniques
. inclusive reconstruction of
second B in the event
o lepton momentum
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